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Contents Description - Section 2; TC-4 - Viking A Data 

This section presents Power Spectral Density (PSD) plots of the 
parameters listed below for representative periods of time during 
Titan Stage 1 Burn and Centaur Main Engine First Burn. Both two 
and four second samples digitized at 1024 samples per second were 
analyzed as noted, the four second sample to provide a finer frequency 
resolution. The primary objective of the analysis was to show frequency 
content. 


A summary matrix of analyses performed is shown in Table 1. Table 2 
presents a list of instrumentation and Figure 1 shows instrument 
locations. 

The terms POGO and FLMN used in this report refer to longitudinal 
oscillation during Titan Stage 1 burn in the First Longitudinal Mode. POGO 
implies a sustained oscillation in a limit-cycle unstable condition. FLMN 
implies a random noise occurrence of the longitudinal mode excited by 
roughness in the engine burn. 

Parameters for Which Analyses were Performed 


Parameter 


Description 


CY1820 

CY1830 

CY1840 

CY1850 


Vibration measurements on the Viking Orbiter Bus; 
CY1830 is transverse, all others are longitudinal. 


CY186S 

CY187S 

CY188S 

CY189S 

CY190S 

CY191S 


Strain gage measurements, one on each of the six 
members of the Viking Lander Capsule Adapter 
(VLCA) 


XDDL 

YDDL 

ZDDL 


Acceleration of the Viking Lander Capsule (VLC) c. g. 
obtained through transformation of VLCA strain data 
assuming rigid VLC (Strain data is phase correlated to 
40 Hz) 


ZDDB 


Average of phase correlated longitudinal vibration 
measurements on the VO Bus 













Table 2. 1 - Data Analysis Matrix - TC-4 


Event & 
Time 

IRIG No. 
Sensor No. 

18 

CY- 

1820 

17 

CY- 

1830 

16 

CY- 

1840 

15 

CY- 

1850 

14 

CY- 

186S 

13 

CY- 

187S 

12 

CY- 

188S 

11 

CY- 

189S 


9 

CY- 

191S 

i 

i 

H 

• • 

^ B 

FLMN-1 (T+220.5- 

77143-77142.5 222. 5) 

X 

X 

X 

X 







X 

X 

X 

X 

FLMN-2 (T+233-T+235) 

77153-77155 

X 

X 

X 

X 







X 

X 

X 

X 

FLMN-3 (T-f256-X258) 

77176-77178 

X 

X 

X 

X 







X 

X 

X 

X 

Cent. Burn 1-0. 4 (Pre Steer 
77406. 5-77410. 5 

X 

X 

X 

X 







X 

X 

X 

X 

Cent. Burn 1 - 1, 4 
77412-77416 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Cent. Burn 1-2.4 
77423. 5-77428. 5 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X = PSD analysis performed 


Note: All data was digitized at 1024 samples per second; see Note A, Table 2 















































Table 2.2,.' FM/FM TELEMETRY INSTRUMENTATION, 2208.5 MHz LINK (tc-4) 


MEAS. 

NO. 

DESCRIPTION 

JPL 

DESIGNATION 

RANGE 

u 

N 

I 

T 

S 

A 

C 

C 

U 

R 

A 

C 

Y 

FM/FM 

CHANNEL 

FILTER CUT OFF 
FREQUENCY - Hz 

LOW 

HIGH 

A 

1024 SPS 

B 

4096 SPS 

CA886Y 

Fwd .Equip . Comp . Amb . 

- 


120 

150 


db 

5 % 

19 

— 

2800 

CY1820 

Longit.Vib; Foot H 

2001AC1 


-30 

30 


G 

5 % 

18 

133 

2100 

CY1830 

Radial Vib.; Bay 7/8 

2001AC2 


-12 

+12 


G 

5Z 

17 

134 

1580 

CY1840 

Longit. Vib., Foot C 

200UC3 


- 5 

+ 5 


G 

57. 

16 

135 

1200 

CY1850 

Longit. Vib., Foot R 

2001AC4 


- 5 

+ 5 


G 

5% 

15 

137 

900 

CY186S 

VLCA #750 Strain 1 

2001SG1 


lOOOOC 

8000T 


Lbs 

51 

14 

140 

— 

CY187S 

VLCA #751 Strain 2 

2001SG2 


lOOOOC 

8000T 


Lbs 

51 

13 

145 

— 

CY188S 

VLCA #752 Strain 3 

2001SG3 


lOOOOC 

8000T 

r\ 

Lbs 

51 

12 

153 

— 

CY189S 

VLCA #753 Strain 4 

2001SG4 


lOOOOC 

8000T 


Lbs 

51 

11 

160 

— 

CY190S 

VLCA #754 Strain 5 

2001SG5 


lOOOOC 

8000T 


Lbs . 

51 

10 

180 

~ r 

CY191S 

VLCA #755 Strain 6 

2001SG6 


lOOOOC 

8000T 


Lbs . 

51 

9 

200 

— ■■■■ 

CY192P 

VLC Bioshield DP 



-0.25 

0.75 


PSID 

51 

4 

— 

— 

CY193P 

VLC Bioshield Press. 



0 

16 


PSIA 

51 

:3 

— 

— 


Range shown is max limit. Each gage will have a different range dependent on its calibration value. 

A. This is a special set of filters which, in conjunction with discriminator characteristics, results in 
phase errors of less than 1° between VCO 9 through 18 below 40 Hz 

B. These are twice the standard IRIG filter. 



Table 2. 3 , TIME OF FLIGHT EVENTS; TC-4 Viking A Spacecraft ( 8/20/75 Launch) 


FLIGHT 

EVENT 

Predicted 
Sec from LO 

Actual 
Hrs Min Sec 

Ac*''ial 

Seconds 

— 

From Stg 0 Ign 
Seconds 

— 

, 

From Stg I Ign. 
Seconds 

f 

I 

1 

STG O IGN. /LO 

0 

21:22.00. * 

76920 

0 

- 

1 

2 

MACH 1 / MAX Q 

50 

21:22:38 

76958 

38 

- 


3 

FBR RELEASE 

100 

21:23:40.2 

77020. 2 

100.2 



4 

STG I IGN 

110 

21:23:50.6 

77030.4 

110.4 

0 


5 

JETT SRM 

122 

21:24:01. 9 

77041. 9 

121. 9 

11.5 


6a 

POGO - Typ TC-1 

232 






6b POGO - Typ TC-2 

250 


* 




7 

SI-BO/SII-IGN 

259 

21:26:19.5 

77179.5 

259. 5 

149.1 


8 

JETT SHROUD 

270 

21:26:31. 9 ’ 

77191.9 

271.9 

161. 5 


9 

• 

STG II BO 

468 

21:29:47.6 

77387.6 

467. 6 

357.2 


10 

JETT STG II 

474 

21:29:57.0 

77397.0 

477.0 

366.6 


1 1 

MES-I 

485 

21:30:05. 5 

77405. 5 

485. 5 

375. 1 


12 

MECO-I 

613 

21:32:11.3 

77531.3 

611.3 

500.9 


13 

MES-II 

1824 

21:47:31.2 

78451.2 

1531.2 

1420. 8 


14 

M ECO -II 

2140 

21:52:46.3 

78766. 3 

1846.3 

1735. 9 


15 

S/C SEP. 

23 GO 

21:56:30 

78990 

2070 

1959.6 

1 

1 


21:22:00 is instant of igniting : actual measured first motion occurred at 21:22:00.632 
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FIGURE 2.47b 
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FIGURE 2.48 b 
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FIGURE 2.49a 
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FIGURE 2.49b 
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FIGURE 2.50 a 
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FIGUHE 2,50 b 








CY1B50 








TIME HISTORY 


X 10- 


12T 



nnx = --005 


VIKING R ELT IGBI ) 


MIN = --166 


CENT BURN 1-2-4 


CY18S0 


X 10-» 


rjfiSfl-LONGl.Ef SIGNAL HTiRLYSlS PRlMSfiRri 0fl/2J5/’75 


FIGURE 2. 51a 
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FIGURE 2.53 a 
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FREQUENCY (HERTZ) 

aP = .250 STRRT = 77423.500 SEC STOP z 77428.500 SEC 
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FIGURE 2.5.7 b 
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